PREVIOUS
STUDIES HAVE SHOWN that for each rapid eye movement of lowvoltage fast sleep there is a corresponding monophasic wave of 100-140 msec. in the lateral geniculate body of the cat (8). These waves do not depend upon the presence of the retina or the eye muscle afferents (5, 22) . In fact, follow ,ing either retinal photocoagulation of the optic disc or enucleation of the eyes, these geniculate slow waves persist unmodified for 3 days, grow smaller in the next 3-5 days, and then disappear after the sixth day (5, 22) . Since the time course of wave disappearance correlates precisely with the time course of optic nerve degeneration following enucleation (25) , it was suggested that optic tract terminals are involved in the genesis of lateral geniculate waves (5).
The experiments to be reported here were designed to test whether impulses going through the op tic tract terminals and the lateral geniculate were modified as a consequence of changes taking place in the presynaptic terminals of the optic tract during the slow geniculate waves and the related eye movements. The findings indicate that depolarization of optic tract terminals and depression of transmission through the lateral geniculate occur during the appearance of these waves. .ke occurred. Alth roughout the entire lateral geniculate nucleus (dorsal part), the greatest effect was recorded from those electrodes which were in the region where the slow geniculate waves reached their maximal amplitude (7). In order to study the changes of the postsynaptic response in the lateral geniculate, trains of three stimuli (0.1 msec. 300/set.) were delivered to the optic tract during eye movements and for control purposes in the intervals between eye movements.
METHODS

Ten
The postsynaptic responses elicited by these trains in these two stages were then compared.
It was found in general that the postsynaptic response to the first of the three pulses delivered during eye movements showed an increase or no change in spite of the clear decrease of the presynaptic spike ( Fig. 2, right; and Fig. 3 , left column, first and second train from the bottom) . However, in those instances when the presynaptic spike was considerably reduced, the postsynaptic wave also showed a clear reduction (Fig. 3 , left column). msec. after the beginning of an eye movement and reached a peak 25-35 msec. later, and involved the first as well as the second deflection (Fig. 5) .
Change of photically evoked responses in the visual pathways during eye movements. The evoked response to light was recorded in the optic tract, in the lateral geniculate, and in the visual cortex. Whenever the EMG of an eye muscle or the slow geniculate wave was used to trigger a flash of light the evoked response was found to be reduced in the lateral geniculate and in the visual cortex, but unchanged in the optic tract (Fig. 6) . The time course of the reduction was about 40 msec. and the decrease in amplitude during eye movements varied between 20-40 %. These results confirm previous observations by Mouret et al. (23) . No variation of light intensity was attempted in the course of these experiments.
DISCUSSION
The form of the potentials recorded in the lateral geniculate following optic tract stimulation appears to be comparable to those reported by other authors (2, 3, 21). There is general agreement in the interpretation of the waves of Fig. 2 , namely, the first positive-to-negative potential indicates the arrival of impulses in the optic tract terminals (presynaptic spike), while the second negative wave corresponds to the postsynaptic response (2, 3, 21). In the first part of the DISCUSSION the significance of the decrease of the presynaptic spike and the increase of the antidromic response during rapid eye movements will be examined. Later, the depression of transmission through the lateral geniculate will be considered. The reduction of the presynaptic spike in the lateral geniculate following orthodromic stimulation during geniculate waves can be interpreted as a sign of optic tract terminal depolarization.
There is direct evidence, obtained by recording from inside the presynaptic component of the giant synapse of the squid, that spike amplitude is reduced by the application of currents which depolarize the axon (14). Furthermore, it has been found that electric depolarization of the spinal cord decreases the spike potential recorded from the primary afferent fibers (11). Alternatively, it is conceivable that the decrease of the presynaptic spike observed in our experiments during rapid eye movements might be due to a reduction in the number of fibers activated by the optic tract shock. In order to decide between these two alternatives, the excitability of optic tract terminals was tested with the method of antidromic stimulation (29). Since the antidromic response from the optic tract to stimulation of the lateral geniculate during rapid eye movements gave rise to a larger response, a larger number of fibers must have been activated. It is known, in fact, that when an electric pulse is delivered to nerve terminals during axonal depolarization, more fibers will respond (29). This finding rests on the notion that whenever a depolarization of nerve membrane occurs, CON. DURING E.M. need From the considerations above it is clear that further investigations .ed in order to clarify the events occurring at the postsynaptic membrane of a geniculate neuron during optic tract depolarization.
At the present time, therefore, the hypothesis of presynaptic inhibition can only be suggested.
In conclusion, it might be of interest to mention that psychophysiological investigations have indicated that, in man, visual thresholds are substantially elevated during rapid eye movements (9, 18, 19, 28) . Since the impairment of vision occurs also when the effect of retinal blur is minimized, the existence of a central inhibitory mechanism has been postulated (28). Therefore, although our results have been found in the cat during the rapid eye movements of sleep, the hypothesis can be put forward that the same mechanism might account for the decreased visual perception during voluntary eye movements.
